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$m$ $\frac{\hslash}{m}\sim 1cm^{2}s^{-1}$ 1
$(\sqrt{(}A)\sim$ lcm) ( ) $m$
lg $\frac{\hslash}{m}\sim 1\cross 10^{-27}cm^{2}s^{-1}$ $(10^{27}s\sim$
















(BEC) , 2 $g$
, $\grave$ ( )





( ) 2 1 2( )
$\Psi_{k}(r_{k},$ $)$ $(k=1,2)$ (3)
$i \hslash\frac{\partial\Psi_{k}}{\partial t}=(-\frac{\hslash^{2}}{2m_{k}}\nabla_{k^{2}}+V(r_{k}, t)+F(|\Psi_{k}|^{2}))\Psi_{k}$ (4)
1 2 $\Psi_{1}\Psi_{2}$








































( 7 ) $)$
[1, 2] $\hslash=1$
(1) ( OK) $\Psi=$
$(\Psi_{1}, \Psi_{2}, \cdots, \Psi_{N})^{T}$ ( $T$ )
$\Psi$ $(Z\Psi)$ $\Psi$
(Kibble –) [7] $)$
(II) $A$ $\Psi,$ $\Psi^{*}$ 2
$a(\Psi, \Psi^{*})$




























$\epsilon\delta_{a}b$ $=$ $\frac{\partial b}{\partial\Psi_{k}}\epsilon\delta_{a}\Psi_{k}+\frac{\partial b}{\partial\Psi_{k}^{*}}\epsilon\delta_{a}\Psi_{k}^{*}$
$=$ $i \epsilon(\frac{\partial a}{\partial\Psi_{k}}\frac{\partial b}{\partial\Psi_{k}^{*}}-\frac{\partial a}{\partial\Psi_{k}^{*}}\frac{\partial b}{\partial\Psi_{k}}I$




$H$ $h$ $\Psi_{k}($ $+\epsilon)=$
$\Psi_{k}(t)+\epsilon\delta_{h}\Psi_{k}(t)$ (7) $\Psi$
44
$\frac{\partial\Psi_{k}}{\partial t}=-\dot{\iota}\frac{\partial h}{\partial\Psi_{k}^{*}}$ (9)
$A$ $a(\Psi,$ $\Psi^{*})$
$\frac{\partial a}{\partial t}=-i[a, h]$ (10)
$h=\Psi_{k}^{*}H_{kl}\Psi_{l}$








$\xi$ ,9 $\equiv\Psi\dagger\Psi=|\Psi_{1}|^{2}+|\Psi_{2}|^{2}$ $a \equiv\frac{1}{2}\Psi^{\uparrow}(I-$
$\sigma_{z})\Psi/n=|\Psi_{2}|^{2}/n$ $h=\xi n\overline{h}(a)$
( $\sigma=(\sigma_{x},$ $\sigma_{y},$ $\sigma_{z})$ ) $\overline{h}(a)$ $a$
$\overline{h}(a)$ ( $+$
) $h=\xi|\Psi_{2}|^{2}$ (9)
$i \frac{\partial\Psi_{1}}{\partial \text{ }}=\frac{\partial h}{\partial\Psi_{k}^{*}}=\xi(\overline{h}(a)-a\overline{h}’(a))\Psi_{1}$
$i \frac{\partial\Psi_{2}}{\partial t}=\xi(\overline{h}(a)+(1-a)\overline{h}^{/}(a))\Psi_{2}$
(11)














$\iota\frac{\partial\tilde{\psi}_{2}}{\partial \text{ }}=(-\frac{\Omega}{2}+\overline{h}(a)+(1-a)\overline{h}’(a))\tilde{\psi}_{2}+g\tilde{\psi}_{1}$ (13)
$g=\{\begin{array}{l}0 (for kT<t<(k+\frac{1}{2})T)1 (for (k+\frac{1}{2})T<t<(k+1)T)\end{array}$ (14)
$\overline{h}(a)=\frac{e^{\lambda a}-1}{\lambda}$ (15)
$\lambda$
( $\lambdaarrow 0$ $\overline{h}(a)=a$ )
$\lambda=0$ $\lambda=1$
( ) ( )
$ljn$
8: . .
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